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Within the last few years, 3D digital capture has become a crucial technology for museums in 
their efforts of preservation and promotion, in both cultural and natural heritage institutions. 
Small or remote museum collections gain exposure by digitising specimens and uploading to 
platforms of collaboration, such as social archiving sites (SketchFab), embedded within larger 
host sites, or digital archiving projects. Digital collections allow for widespread dissemination 
and knowledge exchange that can happen globally within an instant, as opposed to weeks 
waiting for a requested specimen or costly travel to a museum. 
 
The Bell Pettigrew Natural History Museum (BPM) at the University of St Andrews is 
home to a Victorian-age handling collection. Skeletal specimens were selected from a 
historically downsized museum collection; one skull potentially the representative of a species at 
the university. The School of Biology currently uses this collection to teach students animal 
morphology and diversity. However, the collection is also of importance to current world issues, 
such as climate change, poaching and deforestation. As an example, the Green Sea Turtle skull is 
a gateway to discussing issues brought on by climate change, habitat loss and plastic pollution. 
 
Green sea turtle skull, teaching markers preserved on digital model. 
 
A bid to digitise the collection to preserve the specimens from rigors of handling opened 
an opportunity for interdisciplinary work between the School of Computer Science, the Museum 
at the University of St Andrews (MUSA) and the School of Biology. The collaboration created 
an opportunity to design a web-based immersive teaching resource that promotes student-centred 
learning while improving accessibility. It will provide the museum access for continued curation 
and promotion of the collection, supporting global research and knowledge exchange. This work 
hopes to further appreciate the potential sustainability and versatility 3D models have within 
higher education and museum curation through an online platform. 
 
Similar to most museum collections, specimens can only be viewed in detail by 
physically visiting the museum, which limits access to time of day or to class time, while 
requiring a significant investment for their care and maintenance. Digital archiving of specimens 
through photography allows for discovery of specimens and are invaluable resources but does 
not allow for rigorous interrogation of inherently 3D objects. Digital assets cannot entirely 
replace the experience of working one on one with specimens but does allow for limitless access 
while granting students more control over their learning process. 3D models created to high 
resolution standards allow the possibility to zoom in for detailed views and “handle” a specimen 
without fear of damage, an issue raised with this collection specifically. A digital file can be in 
infinite places at once, enabling multiple uses simultaneously, while exposing valuable research 
material to a global audience. 
 
Skeletal detail achieved through photogrammetry (sfm) processes. 
Beyond constructing an online resource where the collection’s 3D models are stored and 
accessed, replication of tutorial coursework into the resource provides interpretation and teaching 
components designed by the lecturer. Information, additional resources and media can be layered 
within the 3D model itself, as well within the resource, for in depth dissemination. A 3D digital 
management system permits custom activity creation as well as pupil interaction. Further 
development could include internal assessment of exercises and student-driven curation of 
specimens into galleries. This particular resource has relevance to other schools and faculties 
within the university while the system design could expand use and exposure of other 
collections. Beyond an educational resource, It will improve accessibility to the BPM collections 
and add a new dimension to the way that visitors can interact with the specimens, as it can 
evolve into an exhibit within the museum’s walls.  
This project will take a systematic approach to evaluating the usability of the systems 
developed, the quality of the digital models and enhancements made to the learning process as 
well as learning outcomes. Long-term sustainability is a focus with the project and will be 
enacted by continued support by the School of Computer Science through open-source standards, 
secondary archiving of media and sources as well as maintenance required to the system.  
 
